We examined the sensitivity to shading and line junction cues in human infants aged 5-8 months using computer-generated displays containing a rectangular-wave grating and a serrated aperture. In Experiment 1, infants were presented with a pair of displays: a two-dimensional to three-dimensional (2D-3D) display, alternating between 2D and 3D images, and a 2D-2D display, alternating between two 2D images. The 3D image consisted of black-and-white borders aligned with the peaks of a serrated aperture, creating the appearance of a 3D folded surface. The 2D image consisted of the black-and-white borders misaligned with the peaks of a serrated aperture, which does not create a 3D impression for adults. Seven-and 8-month-old infants looked longer at the 2D-3D display than the 2D-2D display. In contrast, 5-and 6-month-old infants did not exhibit a looking preference. In Experiment 2, we used images with double-cycle rectangular-wave gratings to impair shading information. These images consisted of blackand-white borders aligned with half of the peaks and misaligned with latter half of the peaks of a serrated aperture, giving the appearance of surface markings. Seven-and 8-month-old infants did not exhibit a significant difference in preference between the two test displays. These results could not be explained by the young infant's failure of discrimination due to the experimental procedure (Experiment 3). These results showed that the sensitivity to shading and line junctions change between 5-6 and 7-8 months of age.
Introduction
The adult visual system utilizes various kinds of depth cues, such as motion parallax, binocular disparity, shading, and texture gradients to perceive the three-dimensional (3D) shape of an object (e.g., Gibson, 1950) , and several psychophysical studies suggest that the visual system integrates information from these depth cues (e.g., Bruno & Cutting, 1988; Curran & Johnston, 1994; Maloney & Landy, 1989) . Recent neurophysiological studies also showed that monocular depth cues interact with other monocular cues and binocular disparity. A visual evoked potential (VEP) study demonstrated that stimuli with consistent shading and line junctions elicited larger evoked response than those with inconsistent cues (Hou, Pettet, Vildavski, & Norcia, 2006) . fMRI studies revealed a group of neurons that are selective to the 3D surface orientation and sensitive to multiple cues, such as shading, texture gradients, and binocular disparity, in the caudal intraparietal (CIP) area (Taira, Nose, Inoue, & Tsutsui, 2001; Tsutsui, Jiang, Yara, Sakata, & Taira, 2001; Tsutsui, Sakata, Naganuma, & Taira, 2002; Tsutsui, Taira, & Sakata, 2005) . Although many studies have reported that the sensitivity to various depth cues emerges in early in life, there are only a few studies about sensitivity to multiple depth cues in infants. In the present study, we examined the sensitivity to shading and line junction cues in human infants.
There is a variety of opinions about the development of sensitivity to pictorial depth cues. Some studies suggest that 3-month-old infants show sensitivity to differences in 3D features that are perceived automatically and effortlessly by preattentive visual systems in adults (e.g., Enns, 1992; Enns & Rensink, 1990 , 1991 Kleffner & Ramachandran, 1992) . Bhatt and Waters (1998) showed that 3-month-old infants detected an odd item among an array consisting of cubes defined by shading and line junctions (Y-junctions). Bhatt and Bertin (2001) showed that 3-month-old infants detect orientation changes based on line junctions and other 2D cues using a visual search display. In contrast, Bertin and Bhatt (2006) suggested that 3-month-olds are not sensitive to line junction cues alone in the absence of shading information. These findings suggest that 3-month-old infants are sensitive to shading and line junction cues in the context of preattentive visual processing such as occurs in visual search task (Bertin & Bhatt, 2006; Bhatt & Bertin, 2001; Bhatt & Waters, 1998) .
On the other hand, other studies reported that sensitivity to shading and line junction cues develops between 5 and 7 months (shading: Granrud, Yonas, & Opland, 1985; T-junctions: Granrud & Yonas, 1984; Y-junctions: Yonas & Arterberry, 1994; curved Yjunctions: Kavšek, 1999) . investigated the perception of shape from shading in infants aged 5 and 7 months using infants' reaching response as a dependent measure. Infants were presented a display consisting of a photographic convexity and a photographic concavity defined by shading cues. The 7-month-olds reached more for the convexity display than for the one showing concavity under monocular viewing conditions, even though the display was flat. The 5-month-olds showed no reaching preference. Granrud and Yonas (1984) examined the effect of interposition from T-junctions in a preferential reaching task. The 5-and 7-month-old infants were presented three overlapping surfaces whose order was defined by T-junctions, and their reaching responses to each surface were measured. All parts of the display were coplanar and equidistance from the infants. Only the 7-month-old infants showed a reaching preference for the apparently nearer surface under monocular viewing conditions. These studies indicate that 7-month-old infants discriminate shape from shading and line junctions. Yonas and Arterberry (1994) explored infants' ability to discriminate between lines indicating a border and lines indicating a surface marking in a habituation-dishabituation procedure. Infants were habituated to the display containing a surface marking and a border defined by a T-junction and tested with two displays, one lacking the surface marking and one lacking the border. The 7.5-month-old infants looked longer at the display without the border than at the display that lacked the surface marking, suggesting that the infants discriminated between surface markings and borders. Furthermore, Yonas and Arterberry (1994) asserted that interposition information was more salient for infants than surface markings. Kavšek (1999) extended their findings to curved Y-junctions by using cylinders as stimuli, and suggested that the ability to perceive depth from pictorial cues such as shading and line junctions develops at 7 months. Further studies have shown evidence that infants' sensitivities for other kinds of pictorial depth cues, such as cast shadows (Imura et al., 2006; Yonas & Granrud, 2006) , texture gradients (Arterberry, Yonas, & Bensen, 1989) , relative size (Yonas, Granrud, & Pettersen, 1985) , and familiar size (Granrud, Haake, & Yonas, 1985) also develop between 5 and 7 months.
Although the findings from previous studies suggest that sensitivity to pictorial depth cues develops by 7 months of age earlier sensitivity has been reported with other experimental procedures. Bhatt and Waters (1998) found that 3-month-old infants showed significant looking responses to differences defined by shading and line junctions. In a series of studies Bhatt and his colleagues (Bertin & Bhatt, 2006; Bhatt & Bertin, 2001; Bhatt & Waters, 1998) have used visual search displays. Such types of stimuli have been used to examine preattentive visual processing in adults. Thus, the findings might reflect the sensitivity to pictorial depth cues on lower-level visual processing such as feature detection. The previous studies suggesting the sensitivity to pictorial depth cues only at 7 months used different types of stimuli from visual search display and it is possible that these studies reflect the sensitivity to pictorial depth cues at a higher-level of processing.
Given that studies using a visual search display might relate to lower-level visual processing as already stated, further studies using different kinds of stimuli might clarify developmental process of sensitivity to multiple depth cues a later developmental phases. In the present studies, we examined the sensitivity to shading and line junction cues using the different stimuli from visual search display used in a series of Bhatt and his colleagues' studies.
The stimuli used here were originally developed by Hou et al. (2006) . They created a display containing rectangular grating and a serrated aperture as shading and line junction (Y-junction) cues. The 3D interpretation of the display was varied temporally by manipulating the spatial relationship between the rectangular grating and the serrated aperture. When the black-and-white borders were aligned with the peaks of the aperture, the display appeared as a 3D folded surface. When the borders were misaligned with the peaks of the aperture, the display appeared to be flat. If infants are sensitive to the relationship between the shading and line junction cues, they should show a discriminative response to the display only when these cues are consistent.
In Experiment 1, we presented displays with and without depth change, defined by shading and line junction cues, to infants and tested whether they preferred to look at displays containing depth changes over those without them. In Experiment 2, we explored whether the inconsistency of these cues interfered with infants' discrimination between the two displays. Finally, we demonstrated the validity of this procedure in younger groups of infants in Experiment 3.
Experiment 1: Shading and line junction cues

Method
Participants
The sample consisted of fifteen 5-and 6-month-old infants (mean age = 168.87 days; SD = 20.22 days) and fifteen 7-and 8-month-old infants (males and females, mean age = 223.8 days, SD = 19.51 days). All infants were full-term at birth and healthy at the time of testing. An additional two 5-and 6-month-olds and one infant in the 7-and 8-month-old group were tested but excluded from the sample due to fussiness. The infants were recruited through newspaper advertisements. The sample consisted of infants whose parents responded to a letter and volunteered to participate. Parents gave informed consent before the experimental session.
Apparatus
Stimuli were displayed on a 21-in. CRT monitor (TOTOKU, Calix CDT2141A). The resolution of the CRT was set at 1024 Â 768 pixels with an 8-bit color mode. The refresh rate of the CRT was 75 Hz. Two loud speakers were located on either side of the CRT. The experimenter could see the infant's looking behavior via a video camera placed at the bottom of the monitor. The presentation of stimulus and sound was controlled by a personal computer (AONE VXMSL2MeC/09183).
Stimuli
The test stimuli were created with Adobe Illustrator and controlled by a compiled program written by Microsoft Visual Basic 6.0 with DirectX 7.0. The test displays are shown in Fig. 1 . We used 0.18 cpd rectangular-wave grating as a shading cue (e.g., Bhatt & Waters, 1998; Hou et al., 2006) . The luminance of the white area was 93.93 cd/m 2 , and that of the black area was 1.88 cd/m 2 . The
Michelson's contrast of the grating was 96.1%, sufficient for the contrast sensitivity in young infants (Atkinson, Braddick, & Braddick, 1974) . The rectangle-wave grating was occluded by a midgray serrated aperture (29.37 cd/m 2 ). The overall size of the aperture was 8.39°Â 17.78°, and the distance between each peak was 8.39°. When the peaks of the aperture were aligned with the blackand-white borders, five Y-junctions were formed. We created 3D and two-dimensional (2D) images by manipulating the spatial relationship between the black-and-white borders and the peaks of the aperture. The 3D image consisted of the black-and-white borders aligned with the peaks of the aperture, giving the appearance of a 3D folded surface. The 2D image consisted of black-andwhite borders misaligned with the peaks of the aperture, which does not create a 3D appearance.
Two kinds of test displays were made from these images. The first display, the 2D-3D display, contained repeated alternations of 2D and 3D images. In this display, the location of the blackand-white borders was modulated by 90°between the 2D and 3D images, and the aligned (3D image) and misaligned (2D image) displays were alternated every 1 s. An adult observer could detect the depth change within the 2D-3D display. The second display, the 2D-2D display, contained alternations of two different 2D images. In this display, the modulations of the black-and-white borders were identical to those of the 2D-3D display, but the peaks of the aperture were out of alignment by 0.70°from the bottom of the screen. The 2D-2D display was perceived as flat by adult observers.
Procedure
The infants sat on their parents' laps, 40 cm from a CRT monitor. Before the experimental session started, parents were instructed to close their eyes during trials to prevent their looking behavior from affecting the data coding. At the beginning of each trial, a picture (13.99°Â 17.34°) was presented at the center of the monitor with a sound to attract the infants' attention. When the infants looked at the center of the CRT, the trials were started. Two test displays were presented side by side for 20 s. The experimental session consisted of four trials. In half of the trials, the 2D-3D display appeared on the right side of the CRT. In the other half of the trials, the 2D-3D display appeared on the left side of the CRT. The order of the four trials was pseudorandomized. Each infant received one experimental session.
Data coding and analysis
One observer measured the infants' looking time for the 2D-3D and 2D-2D displays based on an off-line video movie. The observer was naive to the locations of the two test displays. The observer recorded the infants' looking time for the right or left presentation field by pressing one of two keys when the infant was looking at the relevant field. When the infant looked away from the presentation field, no observation was recorded. Infants' preference score for the 2D-3D display was calculated based on the ratio of the times they looked at the 2D-3D display relative to the times they looked at both the 2D-3D and the 2D-2D displays. To examine the significance of the mean preference score for the 2D-3D display, we performed a two-tailed t-test versus chance (50%). We also conducted two-tailed t-test between age groups. To control the experimentwise error rates across Experiments 1 and 2, we corrected alpha levels by using Bonferroni procedure. Fig. 2 shows each age group's mean preference score for the 2D-3D display. As this figure illustrates, 7-to 8-month-olds looked longer at the 2D-3D display than the 2D-2D display, whereas 5-to 6-month-olds did not exhibit a looking preference for the 2D-3D display. We conducted two-tailed t-tests versus chance (50%) for each age group. The results revealed that 7-and 8-month-old infants exhibited a significant preference for the 2D-3D display (t(14) = 4.50, p < .01), while 5-and 6-month-olds showed no preference (t(14) = 0.36, n.s.). In addition, comparisons between younger and older groups revealed significant differences in preference between age groups (t(28) = 4.43, p < .05).
Results and discussion
Our results indicate that 7-and 8-month-old infants prefer to look at the display containing depth change defined by shading and line junction cues. These results suggest that 7-and 8-month-old infants can use shading and line junction information to discriminate two test displays. In contrast, the study found no evidence of this ability in 5-and 6-month-old infants.
Our findings are consistent with previous infant studies on perception of shape from shading and line junctions in a preferential reaching task (shading: T-junctions: Granrud & Yonas, 1984; Y-junctions: Yonas & Arterberry, 1994; curved Yjunctions: Kavšek, 1999) . On the other hand, our findings seem to conflict with those that have found that 3-month-old infants can detect a target defined by 3D features such as shading and line junctions in visual search displays (Bertin & Bhatt, 2006; Bhatt & Bertin, 2001; Bhatt & Waters, 1998) . The current study used different stimuli that might require infants to process higher-level of 3D structure. Taken together, these findings suggest that there might be different levels of processing of pictorial depth in early infancy, and that the ability to process multiple depth cues changes between 5 and 7 months of age. However, there are two possible interpretations of these findings. One is that 7-and 8-month-old infants might simply detect the Y-junctions as a depth cue without using shading information. We explored whether infants integrate information from both shading and line junctions cues in Experiment 2. The other is that the procedure used in this experiment might not be valid for younger groups of infants. To rule out this possibility, we examined their ability to discriminate the spatial frequency of rectangularwave gratings using the same procedure in Experiment 3.
Experiment 2: Inconsistency in shading and line junction cues
Experiment 2 examined whether infants' preference for 2D-3D display disappears when shading and line junction information are incompatible. We used double-cycle rectangular-wave gratings as a shading cue to impair the relationship between shading and line junction cues. In the 3D image, half of the black-and-white borders were aligned with the peaks of a serrated aperture, while the other half of the borders and peaks were misaligned by 90°. Such an image produces weak depth impressions for adult observers, although line junctions still appear. If infants indeed integrate 3D information from shading and line junction cues, inconsistent information between cues would not benefit the infants' discrimination of displays.
Method
Participants
The sample consisted of fifteen 7-and 8-month-old infants (mean age = 220.3 days, SD = 19.75 days). All infants were fullterm at birth and healthy at the time of testing. Participants were recruited through newspaper advertisements, and the sample consisted of infants whose parents responded to a subsequent letter and volunteered to participate with their infant. Parents gave informed consent before the experimental sessions.
Apparatus
The apparatus in this experiment was identical to that used in Experiment 1.
Stimuli
The test displays are shown in Fig. 3 . The test stimuli were identical to those used in Experiment 1 except that in Experiment 2, a 0.35-cpd rectangular-wave grating was used as a shading cue. The Michelson's contrast of the grating was 96.1%, sufficient for the contrast sensitivity in young infants (Atkinson et al., 1974) . In the control 3D image, half of the black-and-white borders were aligned with the peaks of a serrated aperture, while the other half of the borders were misaligned with the peaks. Such an image produces weak depth impressions for the adult observer because the line junction cue is inconsistent with shading information. The control 2D image consisted of black-and-white borders misaligned with the peaks of a serrated aperture. Based on the control 3D and the control 2D images, we created a control 2D-3D display and a control 2D-2D display. If infants can use shading and line junction information, and integrate these cues, they would not discriminate between the control 2D-3D display and the control 2D-2D displays. If infants merely detect Y-junctions from the 2D-3D display, they would also look longer at the control 2D-3D display than at the control 2D-2D display.
Procedure and data coding
The procedure and method of data coding were identical to those of Experiment 1. We conducted two-tailed t-tests versus chance (50%) to demonstrate the infants' discrimination of displays. We also performed an unpaired t-test between the older infants group between Experiments 1 and 2 to compare the mean preference score for the control 2D-3D display (Experiment 2) to the 2D-3D display (Experiment 1).
Results and discussion
The results supported our prediction. As Fig. 2 illustrates, 7-and 8-month-old infants did not look longer at the control 2D-3D display than at the control 2D-2D display. We conducted two-tailed ttests versus chance (50%). The results revealed that infants exhibited no significant preference for the control 2D-3D display (t(14) = À1.152, n.s.). In addition, 7-and 8-month-old infants showed a significant preference for the 2D-3D display in Experiment 1, while they showed no preference for the control 2D-3D display in Experiment 2. We conducted unpaired t-tests between the 2D-3D display and the control 2D-3D display. The betweenexperiment comparisons in older age groups revealed that the 7-and 8-month-olds showed a significant preference for the 2D-3D display in Experiment 1 (t(28) = 4.48, p < .01). These results indicate that 7-and 8-month-old infants did not discriminate between the control 2D-3D display and the control 2D-2D display, suggesting that line junction with inconsistent shading did not provide 3D information for 7-and 8-month-old infants. These results suggest that 7-and 8-month-old infants are sensitive to the relationship between shading and line junction cues.
Experiment 3: The validity of the procedure in younger group of infants
In Experiment 1, 5-and 6-month-old infants did not exhibit a looking preference. However, there is a possibility that the procedure used in Experiment 1 is not valid for younger infants. We examined younger infants' ability to discriminate spatial frequency of the rectangular-wave grating between two stimuli using the same method as Experiments 1 and 2.
Method
Participants
The sample consisted of fifteen 5-and 6-month-old infants (mean age = 165.6 days, SD = 16.54 days). All infants were fullterm at birth and healthy at the time of testing. Participants were recruited through newspaper advertisements, and the sample consisted of infants whose parents responded to a subsequent letter and volunteered to participate with their infant. Parents gave informed consent before the experimental sessions.
Apparatus
Stimuli
We used the 2D-2D display used in Experiment 1 and the control 2D-2D display used in Experiment 2 as the test displays. They consisted of the images whose black-and-white borders misaligned with the peaks of a serrated aperture. Thus, both of them did not create the three-dimensional impression, but the rectangular-wave gratings of the control 2D-2D display had twice as high spatial frequency as that of the 2D-2D display. If infants can discriminate spatial frequency of displays under the current experimental procedure, they would expect to look longer at the higher spatial frequent display, that is, control 2D-2D display (used in Experiment 2) than at the 2D-2D display (used in Experiment 1).
Procedure and data coding
The procedure and method of data coding were identical to those of Experiment 1. We conducted two-tailed t-tests versus chance (50%) to demonstrate the infants' discrimination of displays.
Results and discussion
The results supported our prediction. Five-and 6-month-old infants looked longer at the control 2D-2D display than at the 2D-2D display (57.34% ± 3.10% SEM). We conducted two-tailed t-tests versus chance (50%). The results revealed that infants exhibited significant preference for the control 2D-2D display (t(14) = 2.56, p < .05). These results indicate that 5-and 6-month-old infants discriminate between the 2D-2D display and the control 2D-2D display, suggesting that the procedure used in this experiment works in the case of younger group of infants. These results suggest that the failure of 5-and 6-month-old infants in Experiment 1 is not due to the procedure.
General discussion
In the present study, we examined the sensitivity to shading and line junction cues in human infants aged 5-8 months using a new type of stimulus. In Experiment 1, we presented a display containing depth change (2D-3D display) and a display without depth change (2D-2D display) defined by shading and line junction cues. The 7-and 8-month-old infants discriminated between the two displays, while 5-and 6-month-old infants did not. In Experiment 2, we used the double-cycle grating to impair shading information as depth cues. We presented two displays without depth change (control 2D-3D display and control 2D-2D display) with shading information inconsistent with line junction. The 7-and 8-monthold infants did not discriminate between the control 2D-3D display and the control 2D-2D display. The findings of Experiment 3 suggest that younger infants' failure in Experiment 1 is not due to the procedure used in this experiment. Summarizing the results of Experiments 1, 2, and 3, infants' sensitivity to shading and line junctions changes remarkably at around 5-8 months of age, and 7-and 8-month-old infants discriminate displays based on shading and line junction cues.
The fact that the 5-and 6-month-olds in Experiment 1 did not exhibit a preference for the 2D-3D display might be due to short stimuli alternation duration. The young infants might not be able to extract 3D structure from the test displays having rapid alternation rate (1 Hz). However, Hou et al. (2006) showed that in adults, information about the relative alignment of the shading and line junctions is processed in as quickly as 100 ms. Although no developmental studies have been conducted on the temporal aspects of pictorial depth perception in infants, the stimuli duration used here (500 ms) might be enough long to process 3D information.
The main finding of the present study is that the sensitivity to shading and line junctions dynamically change at around 5-8 months of ages. These results are consistent with most of previous studies that examined pictorial depth perception, such as shading , cast shadows (Imura et al., 2006; Yonas & Granrud, 2006) , line junctions (T-junctions: Granrud & Yonas, 1984; Y-junctions: Yonas & Arterberry, 1994; curved Y-junctions: Kavšek, 1999) , texture gradients (Arterberry et al., 1989) , relative size , and familiar size . These previous and present results suggest that sensitivity to pictorial depth cues develops between 5 and 8 months of ages.
On the other hand, other studies have reported that 3-and 4-month-old infants are sensitive to differences in pictorial depth cues, such as line junction, shading, linear perspective, interposition, and a combination of those cues (line junction: Bhatt & Bertin, 2001; linear perspective: Durand, Lécuyer, & Frichtel, 2003 ; line junctions and interposition: Shuwairi, Albert, & Johnson, 2007 ; line junction and shading: Bertin & Bhatt, 2006; Bhatt & Waters, 1998) . These results are obviously inconsistent with the present results. Here we discuss about possible interpretations for this inconsistency as below.
(1) Difference of experimental method
The 5-to 6-month-olds in the present study might show significant sensitivity to depths cues, if they were tested with more sensitive experimental method such as familiarity/novelty preference procedure or habituation/dishabituation method than the method used here (preferential looking method). This may be one of the convincing explanations for the inconsistency with the previous studies. However, it should be noticed that some studies reported sensitivities to various depth cues develop around 7-8 months of age; even they used these sensitive methods (Granrud & Yonas, 1984; Imura et al., 2006; Kavšek, 1999; Yonas & Arterberry, 1994) . Additionally, Shuwairi et al. (2007) have shown that 4-month-olds are sensitive to pictorial depth cues, even when the infants were tested by preferential looking procedure.
(2) Difference of processing levels for pictorial depth cues Most studies reporting sensitivity to 3D features such as shading and line junction in younger age used visual search displays (Bertin & Bhatt, 2006; Bhatt & Bertin, 2001; Bhatt & Waters, 1998) . Because the adult visual system processes 3D feature in such display automatically and preattentively (e.g., Enns, 1992; Enns & Rensink, 1990 , 1991 Kleffner & Ramachandran, 1992) , the younger infants' sensitivity reported in the visual search experiments might represent automatic and preattentive processing of pictorial depth cues (see also Bhatt & Waters, 1998) . The inconsistent results between the previous and present studies might reflect that such automatic and preattentive processing of depth cues may develop faster than the other higher processing. Recent neural data showed that there are multiple bases for processing pictorial depth cues in the human visual system . It is plausible that the lower visual areas which show sensitivity to visual search display (such as V1, V2, V3: e.g., see Humphrey et al., 1997; Lee, Yang, Romero, & Mumford, 2002) develop faster than the higher visual areas (Intraparietal sulcus: see Taira et al., 2001 ). This idea seems to well explain the inconsistency between the previous studies. However, a recent study using no visual search display also showed that 4-month-old infants could discriminate between a pair of a possible and an impossible figure defined by line junctions and interposition cues (Shuwairi et al., 2007) . Thus, we cannot explain the whole inconsistencies by differences in processing levels between stimuli.
(3) Difference of 3D percept between stimuli Another possible factor for the inconsistency between the present and previous studies is difference in 3D percept derived from the stimuli. The ''2D-3D display" used in the current experiments could provide ambiguous bi-stable 3D perception (see Hou et al., 2006) . The stimuli can be perceived as both ''appearance and disappearance of 3D corrugation" or ''lateral motion of flat black-andwhite borders behind an occluding gray aperture" (Hou et al., 2006) . Such ambiguity of 3D percept might disturb the younger infants' preference to 3D cues in the present study. Although the inconsistent developmental periods reported in the present and previous studies might be due to the experimental procedure and the differences in visual processing (see the discussions above), the inconsistency might reflect difficulty of the younger infants to extract 3D shape from the bi-stable stimuli used in our study.
As discussed above, there are several possibilities for the inconsistency between the studies reporting developmental period around 7-8 months and that around 3-4 months. One or some of these possible factors might be responsible for the inconsistent developmental periods reported in the previous studies. The most plausible explanation in the above three may be the last one, because there are counter evidence given by Shuwairi et al. (2007) for the other possibilities. Therefore, the present results might reflect that 7-8 month-old infants can discriminate between 2D and 3D displays defined by pictorial depth cues even from ambiguous stimuli.
